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AUTOMATION QZ SOLID SUPfORTEP REACTIONS BY ROBOTICS : 
J.M. Rosenfeld' and E. Pevolinas* . 

1. Department of Pathology and 2, Department of Enginevring 

Physics, McMaster University. Hamilton Ont . L8N-325 

Automation is a necessary development for environmental 
laboratories which more than any other organization are required 
to analyze numerous samples and under time pressure. These 
determinations are frequently made more complex by the need to 
both extract and derivattie the required analytes. The current 
methods are based on manual sample preparation including 
isolation and derivatization. Solid supported processes have 
been suggested as an approach to siinplify the isolation phase of 
sample preparation of analytical methods. We have investigated 
solid supported reactions as a means to develop a sample 
preparation technique that is based totally on solid phase 
processes. Such processes, we believe are more readily amenable 
to automation • We selected robotics as the approach to 
automation because of the flexibility inherent in this technique. 
We considered such flexibility important because of the diverse 
and extensive problems encountered in most analytical 
laboratories. We have developed a prototype robotic system for 
incorporat i ng such reactions Into automated methods of analysis. 

The system consists of a CRS plus lightweight robot 

(Burlington Ont . J and a peripheral work station. The peripheral 
has the performs the following functions. Solvents and buffer in 
1-10 mL volumes are added to the reaction vessel via a nozzle fed 
by pumps , The noszle is directed to the vessel by the robotic 
arm. Reagents are added my means of a solenoid activated 
syringe. Reaction mixtures consisting of 3 solid adsorbent and 
catalyst are stirred and heated at any one of 20 locations 
located above on 35 position multi point stirrer. The reaction 
mixture is liquid is removed from the solid/aqueous mixture by 
aspiration or by filtration of the liquid phases. The robotic 
arm moves th'S aspirating tube and the sample to the 
eluting/concentratior, positions that are on the remaining 15 
positions in the multipoint stirrer. The derivati^ed analyte is 
eluted from the filtrate is finally concentrate to residue at 
thes« positions. All pi-scesses of the peripheral and 
rranipulations of the am are controlled by an XT clone. 

The system vas tested for thi: pentaf luorobenzylatlon of 
pentachlorophenol with XAD"2 supported reaction as the model. 
Replicates of 6 analyses were carried out and with a relative 
standard deviation of 15\ . Similar dtr i vat izat ions performed 

iranually ha'J rtlative standard deviations of Iftss than 10*. Both 
qave comparable yield. It is as yet unclear if the larger 
•^f-indaid deviation is -i fun?Ti.in of "-he reaction or of the 
v.Vf^porat ion method . 
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